Abstract. In the research of the deformation prediction of slope, the application of grey theory solves the problem of building model in the absence of monitoring data and information, and the traditional grey model has some shortcomings, with the development of time, external interference affects the model of the prediction accuracy, according to improve the GM(1, 1) model, studies show that it has higher prediction accuracy combined with the actual slope engineering, which has certain engineering significance.
Introduction
Study on prediction of landslide geological disasters has always been the subject of exploration in slope engineering, due to the complexity of geological body itself, disruption of human production activities, the variability of environmental factors, leading to the evolution process of slope is difficult to predict. Many experts and researchers devote themselves to the research of the prediction of landslide and had made outstanding contributions for the accurate prediction of some slope deformation, it saved human life, property and living environment from geological disasters. However, these studies are not applicable for many other slopes, in order to prevent and reduce the occurrence of geological disasters, some experts and scholars are combined with the influence of many factors, through optimizing the traditional prediction methods to improve the prediction accuracy.
Gray system theory has been widely used on the study of deformation prediction in slope, the reason is that the grey model can be based on the less information to explore the change rule of it and scientific predict future development, the prediction accuracy is relatively high. The defects of the traditional grey model is not considered the future disturbance factors and the structure of the model is very simple, only few forecasted data with reference value, in order to remedy these defects, this paper cited the metabolic grey model and two times to fit the grey parameters to improve the prediction accuracy.
The basic idea of GM (1, 1) model is to accumulate a set of random sequences that change over time to non-negative sequence and select the appropriate fitting curve to predict deformation data. The theory is as follows:
1) There is an array of p (0) , when the sequence satisfies the following conditions, it is considered that the sequence is a quasi-smooth sequence:
2) Accumulate the array of p (0) , receive the new array of p (1) :
t=1, 2, …,n.
3) The whitening differential equation of GM(1, 1)model is
where u、v as the parameter. 4) Discrete (2), according to the least square method can obtain 1 [ , ] ( )
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Combined with (3), (4) can obtain the discrete response solution of (2):
5) IAGO prediction model:
The Quadratic Fit for Parameter
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here, we can fit the parameters of A and B in order to improve the accuracy of the prediction model to get more close to the true situation of the predicted value. By(7): (1) 0 
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, according to the least square method can obtain:
Dynamic Grey Metabolic Model
GM (1, 1) model is based on real-time monitoring data to make fitting curve to predict the next possible displacement. However, in the actual project, the slope system will be constantly influenced by various factors as time goes on, it causes long term forecasting data to lose its predictive significance. Considering the influence of objective factors, this paper quotes the dynamic grey metabolic GM (1, 1) model in order to improve the prediction accuracy [3] . 
and make forecast, and so on, until the completion of the forecast target.
Accuracy Test
The accuracy test of the grey prediction model is generally related to three kinds of methods, including correlation test、residual test and posterior difference test, the posterior difference test is applied widely in practical engineering among them.
First, calculating the residual series:
Variance as:
Variance of p (0) as:
Posterior difference as:
Probability for mild error:
Accuracy test level as 
Engineering Application
In November 2008, Ding Jia-fen soil slope suddenly occurred sliding deformation, and produced a series of tension cracks and non-compatible deformation, which resulted in rainfall infiltration and the reduction of shear strength of soil, eventually lead to slope failure. In this paper, we take the No. 4 and No.14 monitoring points of Ding Jia-fen slope as an example to predict the deformation of the slope. Detail information as reference [4] .
Prediction of Traditional GM (1, 1) Model
Take the first 5 months of monitoring data as the initial sequence p (0) and predict the deformation of the 6 th and 7 th months, the numerical calculation can be realized by MATLAB programming software [5] , the displacement prediction and the results of the accuracy test as Tables 2 and 3 . Two sets of data can satisfy the quasi smooth sequence test and precision test, the fitting effect of traditional GM (1, 1) model is good, the minimum relative error of the predictive value is -11.36%, the maximum is -62.43%, the maximum residual of No.4 monitoring point is 0.61mm, the maximum residual of No.14 monitoring point is 18.61mm, the results have a certain reference value.
Prediction of Improved GM (1, 1) Model
Take the previous 5 months of monitoring value as the initial sequence to predict the deformation of the 6 th and 7 th months of No. 4 and No.14 monitoring points of Ding Jia-fen slope. As Tables 4 and 5 : The improved GM (1, 1) model can satisfy the quasi smooth test and precision test conditions, the fitting precision is high and the dynamic prediction effect is obvious as time goes on, the maximum relative error of the predictive value is -28.16%, the minimum is17.45%, the maximum residual of No.4 monitoring point is 0.67mm, the maximum residual of No.14 monitoring point is 8.01mm, the prediction accuracy is very high.
Through the calculation results of table 4~ table 7 show that the predicted data of grey model often results in higher value, this is advantageous to the actual project. The improved model is better fitting effect than the traditional GM (1, 1) model and the average relative error is smaller, and the improved method is greatly affected by the latest monitoring data and this is an important manifestation that taking the sudden disturbance factors into account, therefore, it is more reasonable for the prediction of slope displacement and the prediction results can reflect the trend of slope deformation better.
Long Term Prediction of Improved GM (1, 1) Model
Take the monitoring data of the displacement of 7 months as the initial data sequence, using the improved grey model to predict the displacement of the slope in the future, the model can repair itself through updating real-time monitoring data as time goes on and the prediction result is more accurate. Take the forecast data for 6 months as an example and compare with the traditional grey model and dynamic metabolic grey model based on quadric fitting, as shown in Figure 1 . 
Conclusion
The application of grey model in the prediction of slope displacement has a unique advantage for the establishment of the model which has a relatively small fluctuation of monitoring data and is lack of information, and the prediction accuracy is relatively high, but it ignores the influence of unknown disturbance factors, which leads to the distortion of long term prediction and cannot reflect the actual deformation. By improving the traditional grey model and introducing the dynamic metabolic thought, the model is able to fill in the latest monitoring data and remove the earliest data to restore the original model, so as to accurately grasp the future deformation of the slope, and the quadratic fitting of parameters can greatly improve the accuracy of the prediction model, therefore, the improved prediction model can reflect the development trend of the displacement of the slope better and has important guidance meaning to the engineering practice.
